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the accommodating portion and into and from which the needle (20) can go and out the svrinae 
with cap computing securing means (52, 73, 80) capable of securing the cap to the cap 
secunng portion (50) when the syringe is used. 
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(54) Syringe with cap 

(57) Disclosed is a syringe with a cap including a 
syringe main body (30) having a needle attached to the 
extreme end thereof and the cap (40) for covering the 
needle (20) of the syringe main body (30), wherein the 
cap (40) includes a cap securing portion (50) secured to 
the extreme end of the syringe main body (30) and a 
cap main body (70) pivotally coupled with the cap secur- 
ing portion (50) through a hinge portion (60) and the cap 
main portion (70) includes an accommodating portion 
for accommodating the needle (20) and a cut-out por- 
tion (72) which communicates with the accommodating 
portion and into and from which the needle (20) can go 
and out, the syringe with cap comprising securing 
means (52, 73, 80) capable of securing the cap to the 
cap securing portion (50) when the syringe is used. 
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Description 

Background of the Invention and 
Description of the Related Art 

The present invention relates to a syringe with a 
cap, and more specifically, to a syringe with a cap capa- 
ble of securely locking the cap at an open position and 
a closed position. 

Conventionally, there is known a syringe including a 
syringe main body having a needle mounted at the 
extreme end thereof and a cap for covering the needle 
of the syringe main body as this type of the syringe (for 
example, Japanese Utility Model Application Laid-Open 
No. Sho 63-189255, Japanese Utility Model Application 
Laid-Open No. Sho 64-17248, Japanese Utility Model 
Application Laid-Open No. Hei 1-62849 and the like). 

The aforesaid conventional cap includes a cap 
securing portion secured at the extreme end of the 
syringe main body and a cap main body pivotally cou- 
pled with the cap securing portion though a hinge por- 
tion. 

The aforesaid conventional cap main body includes 
an accommodating portion for accommodating a needle 
and a cutout portion which communicates with the 
accommodating portion and into and from which the 
needle can go and out 

However, the aforesaid conventional syringe has a 
first problem that when an injection is effected by open- 
ing the cap by turning it on the hinge portion, the cap 
swings from the hinge portion and disturbs medical 
treatment 

Further, there is a second problem that when the 
cap is closed by being turned in a reverse direction on 
the hinge portion after the syringe is used, since the 
syringe has the same outside appearance as that of an 
unused syringe, it cannot be determined whether the 
needle is already used or not yet used. 

OBJECT AND SUMMARY OF THE INVENTION 

TaWng the above problems into consideration, an 
object of the present invention is to provide a syringe 
with a cap capable of preventing the swing of the cap 
when the syringe is used. 

Another object of the present invention is to be able 
to determine whether a needle is not yet used or already 
used from the outside appearance thereof in the state 
that the needle is covered with the cap. 

Still another object of the present invention is to be 
able to more securely determine whether a needle is not 
yet used or already used. 

A further object of the present invention is to pre- 
vent a used needle from being unnecessarily exposed 
from a cap. 

According to the present invention for achieving the 
above objects, there is provided a syringe with a cap 
including a syringe main body having a needle attached 



to the extreme end thereof and the cap for covering the 
needle of the syringe main body, wherein the cap 
includes a cap securing portion secured to the extreme 
end of the syringe main body and a cap main body piv- 
5 otally coupled with the cap securing portion through a 
hinge portion and the cap main body includes an 
accommodating portion for accommodating the needle 
and a cut-out portion which communicates with the 
accommodating portion and into and from which the 
10 needle can go and out, the aforesaid syringe with cap 
comprising securing means capable of securing the cap 
to the cap securing portion when the syringe is used. 

Therefore, in the present invention, the syringe can 
be used in the state that the cap is secured. 
is The present invention includes a locking means in 
use which is interposed between the cap securing por- 
tion and the cap main body and locks the cap main body 
to the cap securing portion at a position for use where 
the needle is exposed by turning the cap main body 
20 from an accommodating position where the needle is 
accommodated in the accommodating portion of the 
cap main body on the hinge portion. 

Therefore, according to the present invention, the 
cap main body is turned on the hinge portion and 
25 exposes the needle from the state that the needle is 
covered with the cap. The cap main body is secured to 
the cap securing portion by the locking means in use at 
the position for use so that the swing of the cap main 
body is prevented. 
so The present invention includes a locking means in 
disposal which is interposed between the cap securing 
portion and the cap main body for turning the cap main 
body in a reverse direction from the position for use 
where the needle is disposed on the hinge portion to 
35 thereby accommodated the used needle to the accom- 
modating portion and locking the cap main body to the 
cap securing portion at a position for disposal different 
from the accommodating position. 

Therefore, according to the present invention, after 
40 the needle is used, the cap main body is turned in the 
reverse direction on the hinge portion to thereby accom- 
modate the used needle in the accommodating portion 
of the cap main body. 

At the time, the cap main body is secured, for exam- 
46 pie, by the locking means in disposal at the position for 
disposal different from the accommodating position with 
respect to the cap fixing portion. 

As a result, whether the needle is already used or it 
is not yet used can be determined by observing the 
so state of the needle accommodated in the cap main 
body. In addition to the above, since the cap main body 
is secured to the cap securing portion by the locking 
means in disposal, there is no possibility that the used 
needle is carelessly exposed. 
55 The present invention includes a breakable break- 
ing portion which is interposed between the cap secur- 
ing portion and the cap main body at the position where 
the unused needle is accommodated in the accommo- 
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dating portion of the cap main body to secure the cap 
main body to the cap securing portion. 

That is, the needle can be made to a usable state 
when it is exposed by breaking the breaking portion and 
turning the cap main body on the hinge portion. 

As a result, whether the needle is already used or it 
is not yet used can be determined by observing the 
state of the breaking portion. In addition to the above, 
since the cap main body is secured to the cap securing 
portion through the breaking portion when the needle is 
not yet used, there is no possibility that the needle is 
carelessly exposed, thus the needle can be kept in a 
safe and sanitary state. 

The present invention includes a spring means 
which is interposed between the cap securing portion 
and the cap main body, the spring means urging the cap 
main body toward a direction for securing the cap main 
body to the cap securing portion at the position for use 
where the needle is exposed by turning the cap main 
body on the hinge portion as well as urging the cap 
main body toward a position where the needle is located 
in the accommodating portion when the cap main body 
is turned in the reverse direction on the hinge portion. 

Thus, according to the present invention, when the 
cap main body is turned toward an open direction on the i 
hinge portion against the urging force of the spring 
means from an unused state, the needle is exposed to 
the outside through the cut-out portion of the cap main 
body. 

At the position for use where the needle is exposed, 3 
the urging direction of the spring means is reversed so 
that the cap main body is urged toward the cap securing 
portion by the urging force of the spring means. As a 
result the cap main body can be prevented from being 
carelessly swung when the needle is used. a 

When the cap main body is turned toward a close 
direction on the hinge portion against the urging force of 
the spring means after the needle is used, the used 
needle is accommodated in the accommodating portion 
of the cap main body. ^ 

At the time, the urging direction of the spring means 
is reversed so that the cap main body is urged toward 
the position where the used needle is located in the 
accommodating portion by the urging force of the spring 
means. ^ 

As a result, it can be prevented that the cap main 
body is carelessly opened and the used needle is 
exposed. 

In the present invention, the interior of the accom- 
modating portion of the cap main body is divided into so 
two portions or a vacant accommodating portion used 
when needle is not used which faces to the cut-out por- 
tion and accommodates the unused needle and a 
vacant accommodating portion used when needle is 
disposed of which communicates with the above vacant ss 
accommodating portion and accommodates the needle 
after it is used and the accommodating portion forms a 
projection prqecting therein. 



Consequently, in the present invention, the unused 
needle is accommodated in the vacant accommodating 
portion used when needle is not used of the cap main 
body. Since the vacant accommodating portion used 
5 when needle is not used faces to the cut-out portion, the 
cap main body can be promptly released. 

On the other hand, the used needle gets into the 
vacant accommodating portion used when needle is not 
used through the cut-out of the cap main body. Next, the 
10 used needle further goes to an inner part while avoiding 
the projection projecting in the accommodating portion 
and is accommodated in the vacant accommodating 
portion used when needle is disposed of. 

As a result, since the used needle is located in the 
is inner part of the accommodating portion, even if the cap 
main body is turned toward the open direction on the 
hinge portion, it is abutted against the projection and the 
careless exposure thereof to the outside can be pre- 
vented. 

v Further, since the needle, when it is already used, 
is accommodated in the position different from that 
where the needle is accommodated when it is not yet 
used, whether the needle is already used or not yet 
used can be easily determined from the outside appear- 
5 ance thereof. 

In the present invention, the interior of the accom- 
modating portion of the cap main body is divided into 
two portions or a vacant accommodating portion used 
when needle is not used which faces to the cut-out por- 
> tion and accommodates the unused needle and a 
vacant accommodating portion used when needle is 
disposed of which communicates with the above vacant 
accommodating portion and accommodates the needle 
after it is used and the accommodating portion forms a 
projection projecting therein. 

Further, the present invention includes a spring 
means which is formed between the cap securing por- 
tion and the cap main body, the spring means urging the 
cap main body toward a direction for securing the cap 
main body to the cap securing portion at the position for 
use where the needle is exposed by turning the cap 
main body on the hinge portion as well as urging the 
cap main body toward a position where the used needle 
is located in the vacant accommodating portion used 
when needle is disposed of when the cap main body is 
turned in a reverse direction on the hinge portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a view, partly in cross section, of a portion 
of a syringe in the state that a cap main body is 
locked to a position for use: 

FIG. 2 is a plan view of an unused syringe; 
FIG. 3 to FIG. 8 show an unused cap, 
respectively, wherein: 
FIG. 2 is a plan view of the cap; 
FIG. 3 is plan view of the cap of FIG. 2; 
FIG. 4 is an upper plan view of the cap of FIG. 3; 
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FIG. 5 is a bottom plan view showing the state that 
the cap main body of FIG. 3 is partly broken; 
FIG. 6 is a side elevational view showing the state 
that the cap main body of FIG. 3 is partly broken; 
FIG. 7 is a cross sectional view along the line VII - s 

VII of FIG. 3; and 

FIG. 8 is a cross sectional view along the line VIII - 

VIII of FIG. 4; 

FIG. 9 is a cross sectional view of a portion of the 
syringe showing the state that the breaking portion w 
of the cap is broken; 

FIG. 10 is a plan view of a portion of the syringe 
showing the state that the cap main body is locked 
to a position for use; 

FIG. 1 1 and FIG. 12 show the state that the 15 
cap main body is locked to a disposing position, 
respectively wherein: 

FIG. 1 1 1s plan view of a portion of the syringe; and 
FIG. 12 is a longitudinal cross sectional view of the 
cap of FIG. 11; 20 
FIG. 13 showing a second embodiment of the 
present invention is a plan view of a portion of an 
unused syringe; 

FIG. 14 is a view, partly in cross section, of a por- 
tion of the syringe showing the state that a cap main 25 
body of FIG. 13 is locked to a position for use; 
FIG. 15 is a view, partly in cross section, of a por- 
tion of the syringe showing the state that the cap 
main body of FIG. 13 is locked to a disposal posi- 
tion; 30 

FIG. 16 is a plan view of a portion of the syringe 
showing the state that the cap main body is 
opened; 

FIG. 17 is a plan view of the syringe showing the 
state that the cap main body is opened; 35 

FIG. 18 to FIG. 22 show a cap in a molding 
process, wherein: 
FIG. 18 is a plan view of the cap; 
FIG. 19 is a bottom plan view of the cap of FIG. 18; 
FIG. 20 is a cross sectional view along the line V - 40 
V of FIG. 19; 

FIG. 21 is a left side elevational view of the can of 
FIG. 18; 

FIG. 22 is a right side elevational view of the cap of 
Fia 18; ^ 

FIG. 23 and FIG. 24 show accommodating 
positions of a needle, wherein: 
FIG. 23 is a cross sectional view of a cap main body 
showing the accommodating position of an unused 
needle; 50 
FIG. 24 is a cross sectional view of the cap main 
body shewing the accommodating portion of a used 
needle; 

FIG. 25 corresponding to FIG. 16 is a plan view of a 
portion of the syringe in the disposal state; and ss 
FIG. 26 a plan view of a portion of the syringe 
showing the state that the cap main body is locked 
to a disposal position. 



DESCRIPTION OF PREFERRED EMBODIMENTS OF 
THE INVENTION 



FIG. 1 to FIG. 11 show a first embodiment of the 
present invention. 

In FIG. 2, numeral 10 denotes a medical syringe 10 
which includes, a syringe main body 30 having a needle 
20 mounted at the extreme end thereof and a cap 40 
covering the needle 20 of the syringe main body 30, 
when they are roughly classified. 

As shown in FIG. 2, the cap 40 includes a cap 
securing portion 50 secured at the extreme end of the 
syringe main body 30 and a cap main body 70 pivotally 
coupled with the cap securing portion 50 through a 
hinge portion 60, when they are further roughly classi- 
fied. The cap 40 is molded from thermoplastic synthetic 
resin such as, for example, PP and the like having suit- 
able rigidity and elasticity as a integral unit and sub- 
jected to sterilizing treatment after it is molded. 

As shown in FIG. 6 and FIG. 8, the cap securing 
portion 50 is molded to a hollow cylindrical shape and 
has a mounting portion 51 formed thereinto, the mount- 
ing portion 51 having a C-shaped cross section with its 
upper surface opened so that the extreme end of the 
syringe main body 30 gets thereinto. The extreme end 
of the syringe main body 30 is mounted from the upper 
open surface of the mounting portion 51 making use of 
the elasticity of resin and the mounting portion 51 
secured to the extreme end of the syringe main body 30 
making use of the restoring force of resin. 

As shown in FIG. 8, the hinge portion 60 has a thin 
wall structure and couples the lower end of the cap 
securing portion 50 with the lower end of the cap main 
body 70. 

As shown in FIG. 7 and FIG. 8, the cap main body 
70 includes an accommodating portion 71 for accom- 
modating the needle 20 and a cut-out portion 72 which 
communicates with the accommodating portion 71 and 
into and from which the needle 20 can go and out 

As shown in FIG. 7 and FIG. 8, the cap main body 
70 is formed to a hollow cylindrical shape and the entire 
length thereof is set longer than the needle 20. 

More specifically, the cap main body 70 has a 
groove formed to the interior thereof as shown in FIG. 7 
and FIG. 8, the groove having an U-shaped cross sec- 
tion with its upper surface opened. The groove has a 
width set greater than the diameter of the needle 20 as 
well as an entire length 6et longer than the needle 20. 
The interior of the groove of the cap main body 70 is 
arranged as the accommodating portion 71 for accom- 
modating the needle 20 and the open upper surface of 
the groove is arranged as the cut-out portion 72 into and 
from which the needle 20 can and out. Further, the cut- 
out portion 72 is formed to an elliptical shape having a 
major axis in the axial direction of the needle 20 as 
shown in FIG. 4. 

On the other hand, the cap main body 70 includes 
an operating handle 80 used for opening and closing 
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operation as shown in FIG. 3 and FIG. 8 and an end of 
the operating handle 80 is coupled with the bottom sur- 
face of the cap main body 70 through a thin wall portion 
81. 

As shown in FIG. 8, two breakable breaking por- s 
tions 90, 91 are formed between the cap securing por- 
tion 50 and the cap main body 70. 

As shown in FIG. 4 and FIG. 8, the first breaking 
portion 90, which is used to couple the upper end of the 
cap securing portion 50 with the upper end of the cap 10 
main body 70, is formed to a pair on the right and left 
sides and has a thin wall structure. 

As shown in FIG. 6 and FIG. 8, the second breaking 
portion 91 is formed between the cap securing portion 
50 and the operating handle 80 and has a thin wall 15 
structure. The cap securing portion 50 and the cap main 
body 70 are coupled with each other through the oper- 
ating handle 80 having the second breaking portion 91 . 

Note, although the breaking portion 90, 91 are 
formed at two positions in the embodiment shown in the 20 
drawings, they may be formed at one position or at three 
or more positions. 

As shown in FIG. 8, there are provided a locking 
means in use and a locking means in disposal between 
the cap securing portion 50 and the cap main body 70. 2s 
The locking means in use locks the cap main body 70 to 
the cap securing portion 50 at the position for use (refer 
to FIG. 1) where the needle 20 is exposed by turning the 
cap main body 70 from an accommodating position 
(refer to FIG. 2) where the needle 20 is accommodated 30 
in the accommodating portion 71 of the cap main body 
70 on the hinge portion 60. The locking means in dis- 
posal turns the cap main body 70 in a reverse direction 
from the position for use (refer to FIG. 1) where the nee- 
dle 20 is exposed on the hinge portion 60 to thereby 35 
accommodate the used needle 20 to the accommodat- 
ing portion 71 and locks the cap main body 70 to the 
cap securing portion 50 at a position for disposal (refer 
to FIG. 1 1 and FIG. 12) different from the accommodat- 
ing position (refer to FIG. 2). 40 

First the locking means in use is composed of a 
locking projection 52 projecting from the bottom of the 
cap securing portion 50 downward and a locking groove 
73 which is formed on the bottom of the cap main body 
70 and into which the locking projection 52 gets, as 45 
shewn in FIG. 1 and FIG. 8. 

The extreme end of the locking projection 52 
includes a hook portion 53 projecting in an L-shape 
toward the extreme end of the needle 20 as shown in 
FIG. 8. Further, the aforesaid second breaking portion so 
91 is formed to the lower end of the hook portion 53 
which is continued to the operating handle 80 through 
the breaking portion 91 when molded. 

The locking groove 73 is formed to a long rectangu- 
lar shape in the axial direction of the needle 20 and the ss 
right to left width of the groove is set less than the thick- 
ness of the locking projection 52 as shown in FIG. 5. 
Therefore, the locking projection 52 is inserted into the 



locking groove 73 making use of the elasticity of resin 
and held therein by the elastic restoring force and fric- 
tional force of resin. 

Note, although the locking projection 52 is formed 
to the cap securing portion 50 and the locking groove 73 
is formed to the cap main body 70, respectively in the 
embodiment shown in the drawings, the locking groove 
may be formed to the cap securing portion 50 and the 
locking projection may be formed to the cap main body 
70, respectively on the contrary Further, it is sufficient 
only to form one of concave/convex portions which are 
engaged with each other to the cap securing portion 50 
and the other of them to the cap main body 70, respec- 
tively as the locking means in use. 

As shown in FIG. 8 and FIG. 12, the locking means 
in disposal is composed of the above locking projection 
52 formed to the cap securing portion 50 and a locking 
hole 82 which is formed at an intermediate position of 
the operating handle 80 in the lengthwise direction 
thereof and into which the locking projection 52 gets. 

As shown in FIG. 4, the above locking hole 82 is 
formed to a long rectangular shape in the axial direction 
of the needle 20 likewise the locking groove 73 of the 
cap main body 70. Further, it suffices only to set the 
right to left groove width of the locking hole 82 less than 
the thickness of the locking projection 52. Thus, the 
locking hole 82 cannot be removed from the locking pro- 
jection 52 in such a manner that the hook portion 53 of 
the locking projection 52 inserted into the locking hole 
82 is hooked to the edge of the locking hole 82. 

Note, the locking hole 82 may be arranged to a 
structure similar to that of the locking groove 73 and use 
the elastic restoring force and frictional force of resin. 

Although the locking projection 52 is formed to the 
cap securing portion 50 and the locking hole 82 is 
formed to the operating handle 80, respectively in the 
embodiment shown in the drawings, the locking hole 
may be formed to the cap securing portion 50 and the 
locking projection may be formed to the operating han- 
dle 80, respectively on the contrary. Further, it is suffi- 
cient only to form one of concave/convex portions which 
are engaged with each other to the cap securing portion 
50 and the other of them to one or both of the cap main 
body 70 and the operating handle 80 thereof, respec- 
tively as the locking means at disposal. 

Next, a sequence for using the cap 40 arranged as 
described above will be described. 

First, the 6yringe main body 30 is mounted to the 
mounting portion 51 of the cap securing portion 50 as 
shown in FIG. 2 as well as when the needle 20 is not yet 
used, the cap main body 70 is secured to the cap secur- 
ing portion 50 through the first breaking portion 90. Fur- 
ther, the cap main body 70 is secured to the cap 
securing portion 50 through the second breaking por- 
tion 91 of the operating handle 80. 

As a result, unless the first and second breaking 
portions 90, 91 are not broken, it can be easily deter- 
mined that the needle 20 is not yet used from the out- 
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side view thereof. 

Since the unused needle 20 is accommodated in 
the accommodating portion 71 of the cap main body 70 
as shown in FIG. 2, it is in a safe and sanitary state. 

Further, since the cap main body 70 is coupled with 
the cap securing portion 50 through the first and second 
breaking portions SO, 91, the cap main body 70 is also 
prevented from being carelessly opened. 

Next, when the needle 20 is to be used, it suffices 
only to bend the cap main body 70 downward while 
holding it as shown in FIG. 9. 

When the cap main body 70 is bent downward, the 
first and second breaking portions 90, 91 are broken as 
shown in. for example, FIG. 9. 

Next, it is sufficient only to pull the operating handle 
80 of the cap main body 70 toward the direction of the 
syringe main body 30 while holding the operating han- 
dle 80. 

When the operating handle 80 is pulled as 
described above, the cap main body 70 turns on the 
hinge portion 60 as shown in FIG. 1 and FIG. 10. At the 
time, the needle 20 slips out from the accommodating 
portion 71 through the cut-out portion 72 of the cap 
main body 70. 

When the operating handle 80 is further pulled, the 
locking groove 73 of the cap main body 70 is locked to 
the locking projection 52 of the cap securing portion 50. 

When the operating handle 80 is further pulled 
strongly at the time, the groove width of the locking 
groove 73 of the cap main body 70 is widened by the 
elastic force of resin by being pressed by the locking 
projection 52 of the cap securing portion 50, so that the 
locking projection 52 gets into the locking groove 73 in a 
confined state. 

As a result, the cap main body 70 is locked to the 
cap securing portion 50 to thereby prevent the swing of 
the cap main body 70 when the exposed needle 20 is 
used. 

After the needle 20 is used, it suffices only to press 
the operating handle 80 toward the tip direction of the 
needle 20 while holding the operating handle 80. 

When the operating handle 80 is pressed, the cap 
main body 70 turns in the reverse direction on the hinge 
portion 60 as shown in FIG. 1 1 and FIG. 12 At the time, 
the used needle 20 gets into the accommodating por- 
tion 71 again through the cut-out portion 72 of the cap 
main body 70. 

Then, the tip of the used needle 20 is abutted 
against the bottom of the cap main body 70 and the turn 
of the cap main body 70 is stopped. 

When the operating handle 80 is further pressed, 
the operating handle 80 is bent to an approximately V- 
shape by the elastic force of resin and the position of the 
locking groove 73 of the cap main body 70 coincides 
with the position of the locking projection 52 of the cap 
securing portion 50 as shown in FIG. 12. 

When the operating handle 80 is pressed upward at 
the time, the locking projection 52 gets into the locking 



groove 73 as shown in FIG. 12. 

Subsequently, when the pressure force for pressing 
the operating handle 80 is released, the operating han- 
dle 80 bent to the approximately V-shaped is somewhat 
s extended by the restoring force of resin. At the time, the 
position of the locking groove 73 relatively retracts a lit- 
tle. As a result, when the operating handle 80 tends to 
come off downward, the locking hole 82 cannot come off 
from the locking projection 52 because the hook portion 
10 53 of the locking projection 52 is hooked to the edge of 
the locking projection 52. 

Therefore, the cap main body 70 is locked to the 
cap securing portion 50, so that the cap main body 70 is 
prevented from being carelessly opened as shown in 
15 FIG. 12. 

Since the cap main body 70 is in the upwardly bent 
state with respect to the cap securing portion 50 as 
shown in FIG. 12, it can be easily determined that the 
cap main body 70 is already used from the outside 
20 appearance thereof. 

Further, the existence of the operating handle 80 
prevents a hand from getting in touch with the vicinity of 
the tip of the used needle 20 or the tip from facing 
toward the direction of an operator. Thus, there is no 
25 possibility that the needle tip erroneously pierces or 
comes into touch with the hand of the operator and the 
needle in a safe and sanitary state. 

FIG. 13 to FIG. 15 shew a second embodiment of 
the present invention, wherein FIG. 13 is a plan view of 
30 a portion of an unused syringe, FIG. 14 is a view, partly 
in cross section, of a portion of the syringe of FIG. 13 
showing the state that a cap main body is locked to a 
position for use and FIG. 15 is a view, partly in cross 
section, of a portion of the syringe of FIG. 13 showing 
35 the state that the cap main body of FIG. 13 is locked to 
a position for disposal. 

As shown in FIG. 13 to FIG. 15, the second embod- 
iment forms a locking projection 54 of a cap securing 
portion 50 to an anchor shape. 
40 That is. a locking hole 82 of an operating handle 80 
is formed a little smaller than the locking projection 54 of 
the cap securing portion 50. 

Note, in the description of the second embodiment, 
portions arranged similarly to those of the first embodi- 
45 ment described previously are denoted by the numerals 
and the description thereof is omitted. 

With this arrangement, when the locking projection 
54 of the cap securing portion 50 is inserted into the 
locking hole 82 of the operating handle 80 after a needle 
so 20 is used as shown in FIG. 15, the locking projection 
54 passes through the locking hole 82 by being pressed 
by the edge of the locking hole 82 while being narrowed 
by the elastic force of resin. When the locking projection 
54 has passed through the locking hole 82, it is 
55 expanded by the restoring force of resin and cannot slip 
out from the locking hole 82. 

As a result, according to the second embodiment, 
the removal of the locking projection 54 of the cap 
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securing portion 50 can be made more difficult. 

Note, although the locking projection 54 of the cap 
securing portion 50 is formed to the anchor shape in the 
second embodiment, it is not limited thereto and may be 
formed to a canoe shape. 

Next, a third embodiment according to the present 
invention will be described. 

In FIG. 17, numeral 10 denotes a medical syringe 
which includes, a syringe main body 30 having a needle 
20 mounted at the extreme end thereof and a cap 40 
covering the needle 20 of the syringe main body 30, 
when they are roughly classified. 

As shown in FIG. 17, the cap 40 includes a cap 
securing portion 50 secured to the extreme end of the 
syringe main body 30 and a cap main body 70 pivotally 
coupled with the cap securing portion 50 through a 
hinge portion 60. When they are further roughly classi- 
fied. The cap 40 is molded from thermoplastic synthetic 
resin such as. for example, PP and the like having suit- 
able rigidity and elasticity as a integral unit and sub- 
jected to sterilizing treatment after it is molded. 

As shown in FIG. 20 to FIG. 22, the cap securing 
portion 50 is molded to a hollow cylindrical shape and 
the interior of the cap securing portion 50 has a mount- 
ing portion 51 formed thereto, the mounting portion 51 
having a C-shaped cross section with its upper surface 
opened so that the extreme end of the syringe main 
body 30 gets thereinto. The syringe main body 30 is 
mounted to the mounting portion 51 from the upper 
open surface thereof making use of the elasticity of 
resin of the extreme end of the syringe main body 30 
and the mounting portion 51 is secured to the extreme 
end of the syringe main body 30 making use of the 
restoring force of resin. 

As shown in FIG. 17 and FIG. 18, the hinge portion 
60 has a thin wall structure and couples the lower end of 
the cap securing portion 50 with the lower end of the 
cap main body 70. 

As shown in FIG. 21 , the cap main body 70 includes 
an accommodating portion 71 for accommodating the 
needle 20 and a cut-out portion 72 which communicates 
with the accommodating portion 71 and into and from 
which the needle 20 can go and out 

As shown in FIG. 17 p the cap main body 70 is 
formed to a hollow cylindrical shape and the entire 
length thereof is set longer than the needle 20. 

More specifically; the cap main body 70 has a 
groove formed to the interior thereof as shown in FIG. 
17 and FIG. 19, the groove having an U-shaped cross 
section with its upper surface opened. The groove has a 
width set greater than the diameter of the needle 20 as 
well as an entire length set longer than the needle 20. 
The interior of the groove of the cap main body 70 is 
arranged as the accommodating portion 71 for accom- 
modating the needle 20 and the upper open surface of 
the groove is arranged as a cut-out portion 72 into and 
from which the needle 20 can go and out. Further, the 
cut-out portion 72 is formed to a long rectangular shape 



in the axial direction of the needle 20. 

As shown in FIG. 23, the interior of the accommo- 
dating portion 71 is divided into two portions or a vacant 
accommodating portion used when needle is not used 
s 73 (hereinafter, simply referred to vacant accommodat- 
ing portion 73) which faces to the cut-out portion 72 and 
accommodates the unused needle 20 and a vacant 
accommodating portion used when needle is disposed 
of 74 (hereinafter, simply referred to vacant accommo- 
10 dating portion 74) which communicates with the vacant 
accommodating portion 73 and accommodates the 
needle 20 after it is used, and the accommodating por- 
tion 71 has a projection 75 projecting therein. Both the 
vacant accommodating portions 73, 74 communicate 
15 with each other through a communicating passage 76 
through which the needle 20 can pass. 

As shown in FIG. 23, the projection 75 laterally 
projects to form a triangular shape and has an upper 
surface inclining downward to an free end. As a result. 
20 the used needle 20 goes down while being guided by 
the upper taper surface of the projection 75 and drops 
onto the bottom of the accommodating portion 71, that 
is, onto the vacant accommodating portion 74. 

Whereas, the lower surface of the projection 75 is 
25 formed to a reverse taper surface which inclines down- 
ward to the free end as shown in FIG. 24. Thus, the 
used needle 20 which reaches the terminal end of the 
vacant accommodating portion 74 and then goes there- 
into is difficult to go out from the vacant accommodating 
30 portion 74 because the exit of the vacant accommodat- 
ing portion 74 is narrowed by reversely tapered lower 
surface of the projection 75. 

Note, although the projection 75 projects to form 
the triangular shape in the embodiment shown in the 
35 drawings, it may project to form a rectangular shape or 
a semicircular shape. 

Further, a spring means is formed between the cap 
securing portion 50 and the cap main body 70 as shown 
in FIG. 18 and FIG. 20. The spring means urges the cap 
40 main body 70 to a direction in which the cap main body 
70 is secured to the cap securing portion 50 at a posi- 
tion for use (refer to FIG. 16) where the needle 20 is 
exposed by turning the cap main body 70 on the above 
hinge portion 60 as well as urges the cap main body 70 
45 toward the direction where the needle 20 is located in 
the accommodating portion 71 when the cap main body 
70 is reversed on the hinge portion 60. 

As shown in FIG. 20, the above spring means is 
composed of a spring hinge 80 bent to a U-shape 
so across the hinge portion 60. The spring hinge 80 has an 
end coupled with the cap securing portion 50 through a 
thin wall portion 81 and the other portion coupled with 
the cap main body 70 through a thin wall portion 82 as 
shown in FIG. 20. 
55 Note, although the spring hinge 80 bent to the U- 
shape is used in the embodiment shown in the drawings 
as the spring means, the spring means is not limited the 
spring hinge, the spring hinge 80 is not limited to the U- 
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shape and any structure may be used so long as its urg- 
ing direction is reversed in the midway of the opening 
and closing of the cap main body 70. 

Further, as shown in FIG. 17 f a stopper means is 
formed between the cap securing portion 50 and the s 
cap main body 70 to regulate the rotational angle of the 
cap main body 70 with respect to the cap securing por- 
tion 50 at the position where the cap main body 70 is 
closed. 

In this embodiment, the above stopper means is w 
formed to the cap main body 70, and more specifically it 
is composed of a pair of right and left stopper pieces 77, 
77 extending rearward from both the right and left sides 
of the cap main body 70 toward the cap securing portion 
50 as shown in FIG. 18 to FIG. 20. rs 

As shown in FIG. 19, the right and left stopper 
pieces 77 regulate the rotational angle of the cap main 
body 70 by the abutment of confronting inside stepped 
portions against the end surface of the cap securing 
portion 50. 2 o 

As shown in FIG. 17. the unused needle 20 is 
accommodated in the vacant accommodating portion 
73 in an unused state at the position where the rota- 
tional angel is regulated by the right and left stopper 
pieces 77. When the cap main body 70 is opened and 25 
the needle 20 is used and then the cap main body 70 is 
closed again, the cap main body 70 stops once at the 
position where the stepped portions of the right and left 
stopper piece pieces 77 are abutted against the end 
surface of the cap securing portion 50. Thereafter, when 30 
the cap main body 70 is further rotated upward, the right 
and left stoppers 77 are pressed by the cap securing 
portion 50 and opened outside in the right and left direc- 
tions against the elastic force of resin. As a result, the 
cap main body 70 is bent to a V-shape upward as shown 35 
in FIG. 25. 

Note, although the right and left stopper pieces 77 
are formed to the cap main body 70 as the stepper 
means in the embodiment shown in the drawings, it may 
be formed to the cap securing portion 50 side or the 40 
stepped portions formed to the inside surface of the 
stopper pieces 77 may be formed to the cap securing 
portion 50 skle. 

Next, a sequence for using the cap 40 arranged as 
described above will be described. 45 

First when the needle 20 is not yet used, the nee- 
dle 20 is accommodated in the vacant aooommcdating 
portion 73 as 6hown in FIG. 17. Thus, the needle 20 is 
in a safe and sanitary state. 

Next, when the needle 20 is to be used, it suffices so 
only to pun the cap main body 70 toward the side where 
the hinge portion 60 exists, for example, downward 
while holding both the right and left sides of the cap 
main body 70. 

When the cap main body 70 is pulled downward, 55 
the cap main body 70 turns downward on the hinge por- 
tion 60 as shown in FIG. 16. 

At the time, the interval between both the ends of 



the spring hinge 80 is increased. As a result, the restor- 
ing force of the spring hinge 80 applies an urging force 
for closing the cap main body 70 against the force for 
opening the cap main body 70. 

Thus, when the cap main body 70 is to be opened, 
the cap main body 70 must be pulled against the urging 
force of the spring hinge 80. 

When the cap main body 70 is opened to its mid- 
way position, the interval between both the ends of the 
spring hinge 80 is decreased on the contrary. As a 
result, the cap main body 70 is vigorously opened by the 
accumulated elastic force of the spring hinge 80 even if 
the force for pulling the cap main body 70 is released. 

When the cap main body 70 is opened by the above 
operation, the spring hinge 80 returns to a stable state 
and the cap main body 70 is kept in the open state. 

Therefore, the cap main body 70 can be kept in the 
open state and when the exposed needle 20 is used, 
the swing of the cap main body 70 can be prevented. 

After the needle 20 is used, it is sufficient only to 
press the cap main body 70 toward the hinge portion 60 
side thereof, for example, to press the lower surface 
thereof upward. 

When the cap main body 70 is pressed upward, the 
cap main body 70 turns upward and returns on the 
hinge portion 60 as shown in FIG. 25. 

At the time, since the interval between both the 
ends of the spring hinge 80 is increased once, the cap 
main body 70 must be pressed upward against the urg- 
ing force of the spring hinge 80. However, when the cap 
main body 70 is pressed upward up to its midway point, 
the interval between both the ends of the spring hinge 
80 decreased accordingly. 

As a result, even if the force for pressing the cap 
main body 70 upward, the cap main body 70 is vigor- 
ously closed by the accumulated elastic force of the 
spring hinge 80. 

At the time, the used needle 20 gets into the vacant 
accumulating portion 73 through the cut-out portion 72 
of the cap main body 70 as shown in FIG. 23. 

When the cap main body 70 is further pressed 
upward, the used needle 20 goes down through the 
communicating passage 76 while being guided by the 
upper taper surface of the projection 75 and drops 
toward the bottom of the accommodating portion 71, 
that is, the vacant accommodating portion 74 as shown 
in FIG. 24. 

Therefore, when the used needle 20 is disposed of, 
the used needle 20 goes to the inner part of the vacant 
accommodating portion 74 by being guided by the lower 
surface tapered reversely of the projection 75 when the 
cap main body 70 tends to open, thus the needle 20 is 
difficult to go out from the vacant accommodating por- 
tion 74. 

Since the cap main body 70 is in the state that the 
upper portion thereof is bent upward with respect to the 
cap securing portion 50 as shown in FIG. 25, it can be 
easily determined from the outside appearance thereof 
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that the cap main body 70 is already used. 

Further, the operator can open and close the cap 
main body 70 while holding it, a hand does not get in 
touch with the vicinity of the tip of the used needle 20 or 
the tip does not face toward the direction of an operator. 
Thus, there is no possibility that the needle tip errone- 
ously pierces or comes into touch with the hand of the 
operator, by which a safe and sanitary state can be 
achieved. 

FIG. 26 showing a fourth embodiment of the 
present invention and is a plan view of a portion of a 
syringe illustrating the state that a cap main body is 
opened. 

The forth embodiment has a feature that an operat- 
ing projection 83 is formed a spring hinge 80 as shown 
in FIG. 26. 

The operating projection 83 projects outward from 
the center of the outer periphery of the U-shaped por- 
tion of the spring hinge 80 to form a Y-shape as shown 
in FIG. 26. 

According to the fourth embodiment, the operator 
can open and close cap main body 70 while holding the 
operating projection 83. 

Note, the shape of the operating projection 83, the 
position where it is formed and the like are not limited to 
those of the forth embodiment shown in FIG. 26 and the 
operating projection 83 may be formed to the cap main 
body 70 side. 

Note, the respective embodiments shown in the 
present invention are only examples for illustration and 
do not restrict the present invention, thus the scope of 
the present invention is shown by claims to be 
described below and all the modifications contained in 
the scope of the claims are covered by the prevent 
invention. 

Claims 

1 . A syringe with a cap including a syringe main body 
having a needle attached to the extreme end 
thereof and the cap for covering the needle of the 
syringe main body, wherein the cap includes a cap 
securing portion secured to the extreme end of the 
syringe main body and a cap main body pivotally 
coupled with the cap securing portion through a 
hinge portion and said cap main body includes an 
accommodating portion for aooommodating the 
needle and a cut-out portion which communicates 
with the accommodating portion and into and from 
which the needle can go and out, comprising secur- 
ing means capable of securing said cap to said cap 
securing portion when said syringe is used. 
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cap securing portion at a position for use where 
said needle is exposed by turning said cap main 
body from an accommodating position where sad 
needle is accommodated in the accommodating 
portion of said cap main body on said hinge portion. 

3. A syringe with a cap according to claim 2, wherein 
locking means in disposal is interposal between 
said cap securing portion and said cap main body 
for turning said cap main body in a reverse direction 
from the position for use where said needle is dis- 
posed on said hinge portion to cap main body in a 
reverse direction from the position for use where 
said needle is disposed on said hinge portion to 
thereby accommodated said used needle to said 
accommodating portion and locking said cap main 
body to said cap securing portion at a position for 
disposal different from said accommodating posi- 
tion. 

4. A syringe with a cap according to claim 2 or claim 3, 
wherein a breakable breaking portion is interposed 
between said cap securing portion and said cap 
main body at the position where said unused nee- 
dle is accommodated in the accommodating por- 
tion of said cap main body to secure said cap main 
body to said cap securing portion . 

5. A syringe with a cap according to claim 1 , wherein 
said securing means is composed of spring means 
interposed between said cap securing portion and 
said cap main body, said spring means urging said 
cap main body toward a direction for securing said 
cap main body to said cap securing portion at the 
position for use where said needle is exposed by 
turning said cap main body on said hinge portion as 
well as urging said cap main body toward a position 
where said needle is located in said accommodat- 
ing portion when said cap main body is turned in 
the reverse direction on said hinge portion. 
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A syringe with a cap according to claim 1, wherein 
said securing means comprises locking means in 
use and said locking means in use is interposed 
between said cap securing portion and said cap 
main body and locks said cap main body to said 
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A syringe with a cap according to claim 5. wherein 
the interior of the accommodating portion of said 
cap main body is divided into two portions or a 
vacant accommodating portion used when needle 
is not used which faces to said cut-out portion and 
accommodates said unused needle and a vacant 
accommodating portion used when needle is dis- 
posed of which communicates with said above 
vacant accommodating portion and accommodates 
said needle after it is used and said accommodat- 
ing portion forms a projection projecting therein. 

A syringe with a cap including a syringe main body 
having a needle attached to the extreme end 
thereof and the cap for covering the needle of the 
syringe main body wherein the cap includes a cap 
securing portion secured to the extreme end of the 
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syringe main body and a cap main body pivotally 
coupled with the cap securing portion through a 
hinge portion and said cap main body includes an 
accommodating portion for accommodating the 
needle and a cut-out portion which communicates 5 
with the accommodating portion and into and from 
which the needle can go and out, wherein the inte- 
rior of the accommodating portion of said cap main 
body is divided into two portions or a vacant accom- 
modating portion used when needle is not used 10 
which faces to said cut-out portion and accommo- 
dates said unused needle and a vacant accommo- 
dating portion used when needle is disposed of 
which communicates with said above vacant 
accommodating portion and accommodates said 15 
needle after it is used and said accommodating por- 
tion forms a projection projecting therein. 

a. A syringe with a cap according to claim 7, wherein 
spring means is formed between said cap securing 20 
portion and said cap main body, said spring means 
urging said cap main body toward a direction for 
securing said cap main body to said cap securing 
portion at the position for use where said needle is 
exposed by turning said cap main body on said 25 
hinge portion as well as urging said cap main body 
toward a position where said used needle is located 
in said vacant accommodating portion used when 
needle is disposed of when said cap main body is 
turned in a reverse direction on said hinge portion. 30 
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Fig. 1 
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Fig. 2 
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Fig. 3 
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Fig. 8 




17 



EP 0 819 441 A1 



Fig. 9 
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Fig. U 
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Fig. 13 



o 

GO 




21 



EP 0 819 441 A1 
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Fig. 18 
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Fig. 20 
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